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1. XAl Board PCB Layout Constralsnts and I nformation

Any devi ations fromthese guidelines nust be approved by the Altera design authority.
1.1 Conponent Pl acement

1.1.1 Overview

An exanpl e | ayout of the board is shown in figure 1.

The figure shall not be interpreted as a scale picture of the layout, rather as a sketch. The overall| dinensions shall be in the range of 7" * 5.5". The position = ‘
of the various functional blocks does not have to match this drawing and may be changed to neet routing constraints. - SENF L
However, the board shall have an overall orientation as denonstrated in figure 1. This nmeans cable connectors are at the back and the user 1/0O equi pnent faces - DBQ -
the front side. The EPXAl topmark shall be readable by the user in this position. = ]
1.1.2 General T ] E?_ e od
Board will be a single nultilayer PCB in standard FR4. Cores and copper w |l use industry standard thicknesses and weights. IH '} =
Capacitors and resistors may be placed on the top or bottomof the board. Al other conponents should be placed on the top side of the board. L 1 =
As far as is feasible all sinilar conponents should be placed with the same orientation on the board. i.e For I1Cs pin Al or pin 1 at top left. Qther conponents — [ 1 Fiew 2]
of similar type all vertical or horizontal for each type. WE
After layout is conplete all conponents will be renunbered with ref 1 at the top left of the board, renunbering left to right, top to bottom 1 E = |:|
Al conponent and pin swaps to be documented and back annotated to the schematic. Il I I= n =

t f iy
The renunbering nust be docunented and back annotated to the schematic. < L’ ""5 i)
A DRC check and a Val or manufacturing check will be run on the conpleted PCB | ayout. ()
The docunentation files for conponent and pin swaps, docunentation files for conponent renunbering and the result files fromDRC and Valor will be sent to the =
Altera design authority for review and will formpart of the deliverables.
1.1.3 Decoupling capacitors
Decoupl i ng capacitors for this board come in a range of values and packages: T TH T EthErnEt
The 0603 package supports all values as follows: (€]
50V up to 10nF
16V up to 100nF [ L ! — (ELEN LANSTCTT
10V up to 1uF I | | J o - ]
The 1206 package supports higher values up to 2. 2uF. E ] L | (_JC' fo] &'
The 10uF caps will have to be tantalum size is dependent on vol tage. . <= 0] T

. . o . , Mios 5Y Long 3 o =&
Al caps will be placed with the |ower value caps nearest the pins being decoupl ed and val ues working hi gher as they nove further fromthe pins. — e = E
The 0603, 1nF to 100nF caps shall be placed as close to the power pins of the device being decoupled as possible, Maximumuwithin 0.5". Board HeaderS % _1 @ =3 E
— —
The 1206, 1uF to 2.2uF caps are designed to provide decoupling for multiple pins and snmaller caps and may be placed within 2" of the pins being decoupl ed. L S L
o

The larger values are generally used as bul k decoupling and shoul d be placed within 0.5" of the regul ator/power nodul e outputs. = IE = —
1.1.4 Resistor Packs 1
The design nakes use of chip resistor arrays Bourns CAY16 series. Each array contains 4 isolated 0603 resistors in a 1206 size package. T |
The specific resistor used within any particular set of common value arrays may be swapped to nmake routing easier. These conponent/pin swaps nust be docunented It ] Epm1
and back annotated to the schematic. L ]

1.1.5 XAl 10 [:'_]

The generic PLD 10 used in sheet "XAl_|O banks_3_9_10_11_12_13" may be pin swapped but only after consultation with the Altera design authority.

These pin swaps nust be docunmented and back annotated to the schematic. I 1 I 1l

FLASH

dOS1
[

| =
Exceptions to this, which may not be swapped, are the pins: ' : ' Alﬂim =
XA1_1C ,J2  FAST1 = |_ :
XA1_1C , K7, | NI T_DONE PE
XAL_1F W2 | FAST4 OQO_S E| E an
1.2 Track Routing Constraints N|05 5II'\-'II Headerﬁ BOElrd SerlEﬂ NO
1.2.1 Ceneral
Track and gap sizes shall be as large as possible given the constraints of routing out fromunder the FPGA. BOard Re"'."I NO ThLY
7 thou track 8 thou gap would be the prefered m ni num Suggested routing in Altera Device Package Data Book 1999 shoul d be fol | owed. g - g ] g-n g - 3] walﬁf OIP 14
No signals should cross power or ground planes other than the ones they are referenced to. No signals should cross gaps in planes w thout agreenent fromthe IF:@ Ex = = = = = "
Altera design authority. = Swyitch
Si gnal tracks shoul d be inpedance controlled at 50 ohns. ><
1.2.2 Power and ground Pl anes I | — ]
Conpl et e unbr oken power and ground planes w |l be provided for the 3.3V (VCC 3V3) and 1.8V (VCC_1V8) supplies both reference digital ground, GND. Ik | :[:a oom =l
Ot her supplies which need to be routed fromthe main PSU are : 1 1 — Ty i .
VCC_UNREG ) ] N Shis, 1 Matrix 615
This needs to be kept well away fromall signal lines and other supply voltages but may use digital ground. @ EDDDDDDD @
5V VCC 5V LEDs T
May be routed as power and ground islands on either signal |ayers or dedicated split plane power and ground layers. Could be routed at edge of another power
pl ane. May use digital ground.
VCC_0OsC
Derived from 3.3V. - 1g[:]mm -
These may be routed as power and ground islands on either signal |ayers or dedicated split plane power and ground |ayers. May use digital ground.
PLL 1.8V VCC PLL, GND_PLL
PLL 3.3V VCC _PLLOUT, GND_PLLOUT
These may be routed as power and ground islands on either signal |ayers or dedicated split plane power and ground |ayers. Each of these needs it's own dedicated
ground.
Ni os header busswi tch supplies 4V derived from5V through di odes.
VCC_A
VCC_A2
These shoul d be derived fromthe 5V supply tracks feeding the Nios headers and can be tracked locally to the busswitch devices. An independent ground is not
required and they can be referenced to digital ground.
VCC3V3A, GNDA_ENET
This is the Ethernet anal og power and ground ground. It should be an island surrounding the Ethernet RJ45 connector and associated anal og pins on the LAN91C111
MACPHY. It has a single 0805 connection to G\D.
1.2.3 docks
The following tracks nmust be treated as clock signals:
OSC_25MHZ
OSC_EXT
OSC_INA, OSC_INB, OSC BUFF1, OSC_BUFF2
CLK_REF
CLK_Al, CLK_A2, CLK A3, CLK A4
CLK_BO, CLK B1, CLK B2, CLK B3, CLK B4
CLK1p, CLK2p, CLK3p, CLK4p, CLKLK QUT2p
H5V_CLK, H5V_OSC, H5V_CLKOUT
SD_CLK
PLD_TCK, PROC TCK, TCK
1.2.4 SDR SDRAM Interface
The SDRAM interface bus is all the signals prefixed SD_ These interface to just one SDR SDRAM devi ce.
Overal | routed | ength should be kept at |ess than 3".
Track lengths for all signals shall be matched to within 2% This includes both overall signal length through series resistors and individual track segnent
| engt hs.
Tracks nust be inpedance controlled at 50 ohns.
1.2.5 EBI Interface : FLASH & Ethernet LAN91Cl111
The EBI interface bus is all the signals prefixed EBI_ These may be daisy chained to the 2 flash devices and the Lan chip.
Overall routed length should be kept as short as possible and in any case no |onger than 6".
Track lengths for all signals shall be matched to within 5% This includes both overall signal length through series resistors and individual track segnent
| engt hs.
Tracks nust be inpedance controlled at 50 ohns.
1.2.6 JTAG Interfaces
There are 2 JTAG interfaces for the PLD and the Processor (PROC).
Overall routed length should be kept as short as possible and in any case no longer than 6". The JTAG interface signals for each interface should have track
lengths for all signals matched to within 15% This includes both overall signal length through series resistors and individual track segnent |engths.
Tracks nust be inpedance controlled at 50 ohns.
JTAG PLD signals are:
™S
TCK
TDI
TDO
NSRST
JTAG PRCC signal s are:
PROC_TMS
PROCNTRST Altera, European Technology Centre
PROC_TCK ;
PROC_TDI Project XAl 484 Development Board
PROC_TDO -
1.3 Silkscreen Sheet PCB Layout Constraints
The sil kscreen nust include the board nane "EPXAl Devel opnent Board" and the PCB revision nunber "Rev 0.0" Size Document Number Rev
The silkscreen nust include a blank white square for handwiting the Board rel number and serial nunber on. A3 <Doc> 1.3
The silkscreen nust include row and col um nunbers/letters for the matrix area.
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